these techniques are expensive and not widely available, particularly in developing countries. Current evidence noticeably indicates that liver fibrosis is a rather dynamic process ranging from stable, progressive, and regressive states (9) . Currently, the causative agents of hepatic damage can be prevented by antivirals and further treatment for NASH and other diseases at the development stage. It is now not uncommon to observe regression of established cirrhosis. Thus, to predict and monitor clinically significant liver fibrosis with a reliable, reproducible, and non-invasive method is still an unmet clinical challenge, and new methods are awaited.
Taking into account the requirement of multicenter studies to test biomarkers' performance, a study by Köksal and colleagues highlighted the diagnostic value of combined serum biomarkers for the assessment of hepatic fibrosis in this issue of the Turkish Journal of Gastroenterology. This study included 182 patients with chronic hepatitis C infection from several Turkish centers. Patients were categorized into two groups: mild fibrosis (Metavir, F0-F1) or advanced fibrosis (Metavir, F2-F4). Among the studied tests, APRI, FIB-4, and Fibrotest showed sensitivities of 69%, 69%, and 75%, respectively, and specificities of 77%, 60%, and 71%, respectively, for the detection of severe fibrosis. Another interesting point of the study is that to better discriminate mild vs significant hepatic fibrosis, the combined factors of Fibrotest, FIB-4, APRI, and AAR were examined in the hepatitis C cohort. Combinations of the tests did not improve negative predictive values significantly, and Fibrotest alone performed better with a negative predictive value of 85.5%. However, the combination of APRI and AAR improved the positive predictive value. Although this study noted evidence of slightly better results with the combination of the tests, area under the ROC curve of the tests remained lower than those reported in previous studies; it is unclear if this could avoid the need for liver biopsy. It is also important to note that a relatively small group of F2-F4 patients enrolled in this study precludes the effective assessment of the current tests.
Liver fibrosis and cirrhosis will continue to pose important diagnostic and therapeutic challenges to hepatologists. The robust and accurate detection of fibrosis severity is important for various clinical decisions, including monitoring, prognosis, and treatment. Several points need to be addressed in future studies. Current biomarkers have possibly reached their limits for the stratification of patients according to fibrosis stages. Upcoming studies using novel biomarkers for both fibrosis assessment and prognostic prediction are required. Understanding the pathophysiology of hepatic fibrosis better with regard to the generation and degradation of extracellular matrix components could lead to the discovery of advanced methods. This approach may also help in determining the speed of fibrosis progression and regression. Direct-acting antivirals have been introduced for hepatitis C and novel therapeutic options under clinical evaluation as fibrosis modifiers for non-alcoholic fatty liver disease. Future studies should aim to not only include treatment-naïve patients but also focus on patients with sequential biopsies from clinical trials. This method could be more helpful for establishing the fibrosis stage and for predicting disease outcomes. It is also noteworthy that some of the suggested tests perform less accurately in elderly patients, particularly in those with NASH (10). Research including elderly patients will also demonstrate the value of current and future tests. To avoid invasive liver biopsy and to stratify patients according to disease stages, further studies combining scoring systems and novel biomarkers are required for viral hepatitis, NASH, and other hepatic disorders.
